This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PATENT 
Customer No. 22,852 
Attorney Docket No. 5552.0265-04000 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: . 



Group Art Unit: 1641 
Examiner: Christopher L CHIN 



Helnz-JQrgen FRIESEN etaL 

Application No.: 09/820,974 

Filed: March 30, 2001 

For: SHEET-LIKE DIAGNOSTIC 
DEVICE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

FOURTH SUPPLEMENTAL DECLARATION UNDER 37 C.F.R. 8 1.175(b) 
On behalf of Dade Behring Marburg GmbH, formerly Behringwerke 
Aktiengeselischaft, the assignee of the entire interest in U.S. Patent No. 4,861,711, (the 
71 1 patent), we hereby declare that: 

1 , We have authority to sign documents on behalf of Dade Behring Marburg 
GmbH. Dade Behring Marburg GmbH is the owner of the entire right, title, and interest 
in and to United States Patent No. 4,861 ,71 1 , granted August 29, 1 989, by virtue of a 
name change from Behring Diagnostics GmbH to Dade Behring Marburg GmbH, which 
was recorded at Reel 9197, Frame 0667. Behring Diagnostics GmbH was the sole 
assignee of the patent by virtue of an assignment executed by Behringwerke 
Aktiengeselischaft, which was recorded at Reel 8842, Frame 0428. Behringwerke 
Aktiengeselischaft was the sole assignee of the patent by virtue of an assignment 
executed by inventors Heinz-JOrgen Friesen, Gerd Greriner. Hans-Erwin Pauly, Helmut 



Kohl, Klaus Habenstein, and Joseph Stark, which was recorded at Reel 4496, Frame 
0646. 

2. We believe that the original, first and joint inventors of the subject matter 
which is claimed in the above-identified reissue application and for which a reissue 
patent Is sought on the above entitled invention are Heinz-Jurgen Friesen {citizen of 
Germany), Gerd Grenner (citizen of Germany), Hans-Erwin Pauly (citizen of Germany), 
Helmut Kohl (deceased), Klaus Habenstein (citizen of Germany), and Joseph Stark 
(citizen of Germany). The above identified reissue application was filed on March 30, 
2001, and was accorded Serial No. 09/820.974. 

3. We have reviewed and understand the contents of the above-identified 
reissue specification, including the reissue claims. 

4. We acknowledge the duty to disclose information which is material to 
patentability as defined in 37 C.F.R. § 1.56. 

6. We hereby claim foreign priority benefits under Title 35, United States 

Code, § 119, of the foreign applications for patent listed below, and have also identified 

below any foreign application for patent Dr inventor's certificate having a filing date 

before that of the application on which priority is claimed; 

Country Application No. Date of Filing 

Federal Republic of P 3445816 December 15, 1984 

Germany 

6, We executed an Original Reissue Declaration on May 7, 1996, for the 
parent Reissue Application No. 08/544,579, which was filed in this reissue application 
on March 30, 2001 . In that declaration, we declared that "the 71 1 patent may be partly 
inoperative or invalid by claiming more than the patentee had a right to claim, Any error 
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that may have occurr d in claiming more than the patentee was entitled to ar se without 
any deceptive intent on the part of the inventors or Behringwerke," See Original 
Declaration fl 6. We then recited information regarding Interference No. 103,072 
between Friesen et al. and Guire et a!., in which the 71 1 patent was involved. 

7. Claims 1 to 8, 10 to 21, and 23 to 34 of the 71 1 patent were held 
unpatentable to Friesen et al. in view of Guire et al, being awarded priority in 
Interference No. 103,072. Accordingly, we declare in this Fourth Supplemental 
Declaration that at least one error being relied upon as the basis for reissue under 37 
C.F.R. 1.175(a)(1) is that the 71 1 patent is partly inoperative or invalid based on the 
findings of the Administrative Patent Judge in Interference No. 103,072, as claiming 
more than the patentee was entitled to claim in claim 1. We understand that when a 
claim is held unpatentable in view of a priority award to an opponent, the entire claim is 
held unpatentable. Thus, there is no particular portion of the claim language of claim 1 
that constitutes an error. Rather, the entire claim language of claim 1 of the 711 patent 
constitutes the at least one error in the 71 1 patent 

B, In the present reissue application, the error in claim 1 has been corrected 
by adding claim 35. Claim 35 includes the subject matter of claim 1 of the 71 1 patent 
and further includes the language "wherein said MPAZ has dimensions to contain 
sufficient fluid to permit the fluid to migrate to the AZ, and wherein said layer of 
substantially planar zones contains at least two sheet-like strips made from different 
materials." 

9. We believe that every error in the 71 1 patent being corrected in the 
present reissue application, including any error not covered by the original reissue 
declaration, the Supplemental Declaration, the Second Supplemental Declaration, or 
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the Third Supplemental Declaration submitted in this reissue application, arose without 
deceptive intent on the part of the inventors or the assignee, Dade Behring Marburg 



GmbH. 



1 0. We hereby declare that all statements made herein of our own knowledge 
are true and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willfui false statements 
may jeopard^ the validity of the reissue application or any patent Issued thereon. 

Respectfully submitted, 



Name: Cynthia Tymeson rr > f 
Position: Corporate Counsel, Procurist 

Dated: Tfl/Lisk, ^ 9,00^ 
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IN THE UNITED STATES PATENT OFFICE 



I, Wolfgang Gerson BARB, B.Sc, Ph.D., F.P.R.I., F.I.L., 
translator to Randall Woolcott Services pic of Europa House, 
Mars ham Way, Gerrards Cross, Buckinghamshire, England declare; 

1. That I am a citizen of the United Kingdom of Great Britain 
and Northern Ireland. 

2. That I am well acquainted with the German and English 
languages . 

3. That the attached is a true translation into the English 
language of the accompanying copy of the specification filed 
with the application for a patent in Germany on 15 December 1984 
under the number P 34 45 816.6 and the official certificate 
attached hereto. 

4 . That I believe that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are true; and further that these statements are made 
with the knowledge that wilful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
wilful false statements may jeopardise the validity of the 
patent application in the United States of America or any patent 
issuing thereon. 



The 6th day of October 1992 



3Zr?.IXy«ZryS AKT I2JGESELL 5 CKAr ? 

Z Z Z ~ • — 

have filed a Patent Application under the title: 
"Sheet-like diagnostic agent" 



on 15th December 193^ at the. German Patent Office. 

The attached document is a correct and accurate 
reproduction of the original submission fcr this ?a:?r.: 
Application., 

The attached abstract, which is to re appended to 
the Application but is not part cf the Application, is 
identical to the original filed on l=th December 19c- . 

The German Patent Office has for the time being 
given the Application the symbol Z CI X 3; 7 :- - f — e 
International Patent Classification. 

Munich, 31st July 1?= ~ 

President of the German Patent .Iff ice 
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Or. H a / S 0 

S heet* I ike :i acnssv : a g e r. t 

The invention relates to a solid diagnostic, agen: *hich 
comprises several functional sectors and is used for t-. e 
detection and quantitative determination of substances 
or analytes in biological fluids. The invention also 
-e.ates : z a recess js;-; this age-.: - - n • : - / ^ a • : e - 
ace-: -as ::^ie ; -t = : — tact - : t^ * . . ■ c , :-e s-a.-tes 



-ea:t - i : n specific camcinatipn Dartners having "J- 
affinity and are detected by means of labelling reagents. 

In methods of diagnosis, the ability to identify and 
estimate specific compounds has made it possible to mon- 

15 itor the administration of medicaments, trie quantification 
of physiologically active compounds or secondary products 
tnereof and the diagnosis of infections. In this respect, 
the immunoassay methods CRIA, ELISA and the agglutination 
■ -est) are of particular importance. The specif:: :sm- 

20 pination reactions utilized in the tests are not limited 
t'O immunological interactions, such as antigen-ant iaooy 
or haoten-antibody interactions, but also utilize inter- 
actions having biological affinity, such as I e c t i n-s u 9 a r 
or active c omp oun s-r e c eo t 0 r . 

25 

Although the existing tests are sensitive and specific, 
they do not constitute convenient application forms, 
c-cause of tie .5.-5 sura-sn p* tie tests ( - ks: :as*s 
several hours or even pays) and the freauent test stages, 
30 sucn as immune --action, washing stages ana enzy-iaf: 
-eaction. The :ong test times are not comoatio.e « ' t -. 
use in emergency methocs of diagnosis. 

Integrated dry chemical test elements, such as are ces- 
35" cribed in the present invention, simplify the oerfor- 
nance of the tests and shorten the test times. 



A she et-like, test el emen t, i n which all tie comcof"*-ts c* 
tne immune reaction c* a heterogeneous immunoassay jsi." 
solid p n a s e detection, an; tne functional De":-nan:e 3-3 
tie' "bounc-f'ree" seoaratian, are integrates ; s " l - t C s • : =? 

5 

Wnereas in the test strio assemoly the immune reaction 
stages and the separation of bounc and tree phases are 
operated' in the Heterogeneous test by directed streams 
of Li Quid, in* test element assemblies ©Derating by fiea-s 

~2 z - a y e - s . 3 m - - a t e c over's re arc tie- C - • . * 

;r;:?sses :rf:..e: :r : ; "-s ; :- 3 - - - - e : t * : 
oy tne concentration gracient are possiole oriviig forces. 
A fluorescence labelling is used in German Offen I egung s - 
schrift 3,329,728 (Japanese Patent P144, 341/82) and EP A 

15 0,097,952 (Japanese Patent 114,359/82). The Labelling 
has a low molecular weignt and hence promotes processes 
controlled by diffusion. However, the test has to be 
carried out at an elevated temperature. In the first of 
tnese two case% both the free p.hase and also the bound 

20 phase are evaluated. In film technology the absorption 

0* solvent is effectec either by hydrating s w e I I a s 1 e : 0 m - 
ponents'or by filling capillary cavities. In tne case of 
assemblies hav.ing Layers Laminated over one another only th 
top Layer and the bottom layer are accessible to oetection 

2 5 w i t hout -ma j or difficulties. 

After the reaction stages have taken place it is difficult 
to react reagents with components in intermediately placed 
layers. In the test strio assembly having zones situated. 
20 one 0 e n * n c anotne-, $ j : n as is jsec in the ores?-: 

v en t i on , in principle each zone is reaaily accessible, 
"octn * rzm aoove and also from 0 e L 0 w , ? 0 r a 3e:e*i ; ia:' :-■ 
and also for tne acoition of reagents which may oernass 
oe regu i red . 

35 

Tne invention relates to a sheet-like diagnostic agent 
«nich contains all the reagent components ana wnicn con- 
tains not only all the comoonents reoui-ec for tne 
functional seouence, out also tne functional seouences 



. 1 - 

themselves in an ' ^teg-ateo 'cr^ an: ay means 3* . r. - ; 
it is possible to :«:«:: an ana'.yts naving :'o:e*: -es z ' 
biological affinity, a section of the analyte sevng 
brought into'contact a 'unctionat region o i tie age": 

3 scheduled *:r :vs anc the analyte be* rig :e:e::e: 

via a sign a I -producing Jystem in a single functional 
region, a solid phase zone. 

A second anaLyte, or *u't*er analytes, as constituents 
' Z o- fe sane s:.-:*:- z*~ = e :e:?::e: at t-e sa-nf t : ^e = 
•sear s c* t-.e 3 c e - : , ' * : - e s e a - 3 . y : • s :ossfSS ^ 
of s i e o g i c a : a ; - : : r r ; **erent from trse .first ana: y t e . 
They are also detected in the same manner as the first 
analyte in a single functional region, a solid phase zone 
15 appropriate for them. The functional regions for the 

detection of the second or further analytes are situated 
on the sheet-like agent in front of or behind trte functiona 
region for the detection of the first analyte. The agent 
can also contain several solid pnase zones which are ap- 
20 propriate for an analyte and different measurement ranges 
of tnis analyte. *ne agent anc its components are prefer- 
aoly in a dry form. 

The sheet-like diagnostic agent comprises one or severa. 

2 5 strips, arranged 'behind -one another, of. material wnic.n 
have a capacity for aosorping aaueous solutions. Tn* 
strips are fixed on a * i r m suostrate. They contain the 
reagent components required for the particular diagnostic 
agent and thus become functional sectors or functional 

22 - e g i o n s . Tie . sector situates a: one e c o ; 

the strip-snaoed agent Csolvent application zone) is orougn 
into contact witn tie analyte solution by oeing sipped, 
intotne latter or oy tne application of tie Latter. Tie 
solution migrates tnrougn all the functional regions. 

35 The absorptive capacity of the supporting materials z? 
which the strips are comooseo causes a flow of I *. 3 u ■ o 
which ceases at the other end of the strip-snaoeo agent. 
The analyte can aiso be applied in the miodle region o' t-e 
agent, and a flowof liauia '-om one ena of the agent to 



the o t ft er cad' then se i ncuce:. 

The sample does not nave to 2e applies :i re:: ,y to :-.e 
z h re mat og r a'o h : n g sect-ion of the. test s : r • : . It car a 
be applied to an absorptive material wnich is s : t j a : * : 
on the test strip and has the function of removing 5 Loos 
cells from the sample. After being, filterec me sample 
then reaches the test strip. In. the course of tnis fil- 
tration process the addition of reagents can be effectes" 
3 ; : 1 e „„s a n* t * * e : * : i s s o . v i n - : ~ e .a::e- 2 - : z - : : -1= - - e - : 
s r e 5 5 - : the • ; 1 1 • - a - r / state. I - 1 * 3 : : ; - 5 

can oe eliminated --cm the 'solution p y near.s $ ^ : " ex- 

ponents. Thus, for instance, the ascorbic acid present 
in a sample, which interferes in the use of oxidases and 
peroxidases as Labelling agents, can be rendered harmless - 
by means of a suitable oxidizing agent. Furthermore, 
the filter can also have the function of an adsoroent 
rfhich removes interfering factors from the sample by- 
adsorption. The filtration, adsorption ana reagent ao- 
m-ix.ing function for conditioning the sample for the test 
can also be taken over oy tne mooiLe pnase aopli cation 
zone or* a zone .situated behind the latter. 

The distribution of the solvent in the individual 
al regions depends on the adsorptive capacity and 
dimensions of the materials, useo. 

The solvent application zone can have the function of a 
volume metering element, as described in German Patents 
3,343,608 and 2,332,763, arc US =»a:*n-.s 3,i6i, 5 60, 
3,600,306, 3,667,607, 3,902,847, 4,144,306 ana. 4, 258 ,001 . 
It can contain, in dry form, the various reagents -eauired 
for the function of tne test element. "he solve": ap- 
plication zone can be a piece of fabric paper -nic.n is 
located at one end of the test element and -ni:n becomes 
completely saturated with a definite volume of lisuia 
merely ay being dipped into a solution, *or examole a 
solution of the sample, or 5y oeing briefly f'usneo witt 
tap water, and then releases the liquid to tne su::eeoi-g 



* j n c t i O rt 
tie 



zones aore slowly an: in a control lee manner. T-'e sc..?-: 
application zone has dimensions sucn tnat it gives j: 
sufficient I i q u i c to permit the latter to migrate. ; z vie 
otner end of the agent, tne enc of tne a;scr:: ; :- z c - e . 

Between the solvent application zone and tne aoso'ction 
zone there are Located the functional regions in wnicn- 
are contained reaction components for the performance of 
the test and in w h i c n all the 'faction stages 2* t - e 
:e**:^ar.:e z * tie test t a < * 0 . a c e . 3 a - : 2 - : e - e a : : : - 
::-;;-f.:5 - : - : - • ;e**c"^a-;e : * tie test : 3 " a . - e 
nouses in tne sample application zone. The aosorotion 
zone has the function of absorbing excess and freely- 
mobile reagent components and reaction products of tne 
s i gna I -p rodu c i ng system. 

The absorbent supporting materials in the form of me or 
more strips, as constituents of the various functional 
regions, can, .according to choice, be composed of cellulose 
of chemical derivatives of cellulose or of plasties 
naving a porous or fibrous structure and adequately 
hydropnilic properties, or of particles such as cellulose 
or silica gel embedded in a plastic membrane, anc also 
0* natural-products which are nycrophilic but nave seen 
rendered insoluble in water. A combination of strips 
composed of different materials can be used. Suitaole 
absorbent materials are selected on the oasis of tne 
requirements set for the particular diagnostic agent. 

In various emoociments 2 * immunochemical, : 1 a g r. : s : * : 
agents, the reagent components naving biological, affinity 
are antigens, haot-ns or antibodies. lr. tne eve-: : n a : 
glycoproteins or oligosaccharides whicn attacn themselves 
to Lectins are to oe detected, one reactant naving 3 i 3 - 
logical affinity can be the specific Lectin, y n i L e tne 
second reactant having biological affinity can oe an 
antibody which is directed against a point of attachment 
on the analyte other than that of the Lectin. In tne 
event that microoial active compounds are to oe detected, 



one como i na t ;,on partne- can o© ;ne -ecector s-:s:a-.:s 
'or the active coaoounc, '-ni I* tne s e c 0 n c c 0 m 0 • na: ; :n 
partner can be an antibody which is si f ectes against a n - 
0 1 h,e r '»p 0 i n * <'0 f attachment on the active comoouro. 

One combination partner having biological, a f f i n i :.y :e- 
comes'" a" 1 1 a c h ed during the progress of the reaction, or 
has . aVre.ady' been attached, to the supporting material in 
the functional region scheduled for the detection of trie' 
* : a n a . y t e z . • z :*ase : ; - e : . ; : : - s a. so :a..?: : - * sr.: 
:?.aie'::'T: ; iav:.' :a':-f. * w .e :':^?* : : no ; ~. a t ' : - 
3-s present in tie s-sccrti-ng materials. Tney a*e c-o- 
vided..with a labelling. 

15 Amongst the various known possibilities of laoelling, 

enzy me ' I abe 1 1 i ng is preferred. It requires chromogenic 
substrate systems or substrate systems which produce 
fluorescence or chemi luminescence. Chemi luminescence 
laoelling represents a further- example of a labelling 

20 yhich is only measured after the addition of a reagent. 
It is possible to measure either the cnemi Luminescence 
itself or a fluorescence excited by the latter. In most 
cases fluorescence labelling is measured without the 
addition of a reagent being required. However, as in the 

25 use of certain rare earth chelates, it can also :e desir- 
able to produce the fluorophore to be measured zr.;.y as 
tne result of adding a reagent, or to acd a seconc 
fluorophore which becomes excited by the first or w h i z h 
excites the first fluorophore. The fluorescence can be 

30 measured at one c c * - : , a s a ■'unction c * vie : - 2s 
fluorescence polarization. 

A r-agent requires f or cetsction can oe induces : : ^ e a : t 
with the immune comcLex to oe detected in various ways, 
35 after the separation stage. Part of the s i gna l-o rocuc i ng 
system can be located in the solid phase zone. A'te* :ne 
solid phase has seen adequately washed, a reagent recuse; 
to detect the labelling can be released at a retarces 
rate in various emoooimenrs in the heterogeneous 



i mmunoa s s a y w i t h 
i n g are possible 
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:et*:: ; . on in 
eiamcLes: 



the Sounc p n a s e . 



The application of reagents by means of a s : - e a m o - ; ■" ; u ; 3 
5 arranged parallel to the .tain stream of I i 3 u i 3 , 3 u t 

flowing more slowly and starting from the m 0 5 i e 3 n a s e 
reservoir and entering in front of the zone containing' 
the labelled component. The parallel stream of 'liauis 
can be controlled by, using an absorbent medium which 

* 2 c-ironatcg.-aons o r e s . : . y , ■ 3' e 1 a a d . e a care"- 

:*::^3::;*3:"s s - * t a 3 . y 3 . c ■ . y a case- •".*;'- ; - - - 
; rsgr, a t e 3 in places y : " "components tempora-i.y 3 » 0 c < ' ~ 5 
the way"/ such as / for example, polymers which impart a 
high viscosity on passing into solution (for example 

15 polyvinyl alcohols or dextrans). 

After the solid phase has been adequately washed (=. com- 
pletion of ch romat og raphy ) , the application of reagents 
can be effected by pressing down an element which is a 

20 solid constituent of the test element. The "pressing 
down" can oe effected mechanically or oy removing c i s - 
tance pieces 3y the action of a stream of Li Quid. ror 
example, the mech.nical pressing down of an element con- 
taining the reagents can se effected by pressing down a 

25 flap or a piece of paper supported by distance pieces. 

The Lowering of an element containing the reagents by tie 
action of the stream of liauid can be effected/ for 
example/ by Laminating over one another the solid phase, 
a water-soluble polymer and the reagent carrier (for 

3 C e x a m p L e a s j ; : a 0 . / -ip-egnates : ; f:e of 3 a 3 e - ) . 

A retarded introduction of reagents into the Lisjis st-ea* 
can oe effected using a microencapsulated reagent w p. i : 
only emerges from the encapsulation after the s 0 i. i 3 o-ase 
35 has been adeauately washed, or by coating the reagent 
adhering in the matrix with components which dissolve 
slowly. 
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One possible .means :*?se*. ted for :h e special case c* 
enzyme' LasfL'.ing * s as * ; o w s : w n e n a secoxicase 
labelling is 'usee, a 3 . c o s e ox '-case zone can be o . a c e c . 
in -v ront- of-.-t he so.. • : :nase zone. Glucose a-sc a.sc t -* 
5 ■ enromogen are th en ' ^ : 3 <■ : : r a : e c .into trie l i q u i c stream, 
which can result in co.or formation behind the glucose 
oxidase' ; • Ap'pir.e c i a o I e color formation is only ooser'ved 
if, 'at. an appropriately high concentration of peroxioase, 
sufficient *z9z is formed by the oxidase. This formation' 

'2 z - t - e ;e*ox-;:; sets ■ - s .cwLy, - 9 a c -h e s an 3 c t - - - : : - - 

c e- ' ' at ^ :*i an: - ; - a . . r " e 3 c " e s a ?*5"; :c**:e-t-3t*:- - " : * 
results in inn::: :i;r. c f tie enzyme an: t j s a-t^a: •': 
cessation -of the color formation. This coloration can 
be moderated if an HjOj-a c c ep t 0 r , for example a 

15 thioether as a" mild reducing agent, or the enzyme catalase 
is incorporated in the oxidase zone or in front of the 
latter. 

In this example*, a reagent for detecting the labelling is 
20 produced by a delay circuit, making use of an enzyme. 

The color formation in tne solia phase zone only :eg i "s 
after tnis zone has been adequately washed free from n 0 n - 
specifically bound laoelling by the stream of Licjuid. 

25 There are several possible means of preparing the solic 
phase zone. The components fixed there can oe attaches 
by chemical covalent bonas or aosorptively to an 
absorptive support which is a part of the test element. 
These components can also be attached to a dispersion of 

30 particles which remains *ixe- a: : * e 0. ace - * 3 : c . ; : a : : 0 
after it has been aoolied to an aosorpent support. ?or 
example, suspensions of. cells carrying specific -ecectcrs 
on their surface, suc-i as, for instance, Staphylococcus 
aureus Cowan I cells, or la.tex oarticles carrying com- 

35 bination partners of biological affinity attached to 

their surface, are suitable for being fi«ed in a paper 
matrix. The components of the test strip wnich are 
attached to pipettable sucoorts ana also the unattached 
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components of me test s : r i c can be spies ont: t ■< e 
absorbent matrix of :ns element sy air drying; 
drying stages are -no: absolutely necessary. 

5 A few test performances will oe illustrates as examc.es 
of embodiments which can be regarded as i nceoenc en t. s * 
the labelling used.' For the sake of simplicity, tney'are 
only described for the detection of a single analyte Dy . 
means of the diagnostic agent. 

e * ; , ; ; y .1 5 t.semccd'm-nts, « " * : "> : r " * c - 1 t - t - e 
principle of competitive immunoassay, w i .I I se ses: rises 
for the case where the analyte has only a single com- 
bination point of .bio log i ca I affinity or only one com- 
15 bination point of biological affinity out of several is 
ut i I i zed : 

The solid phase combination partner is attached by 
covalent bonds or adsorptively to the supporting material 

20 of the solid phase functional region. The solution of 

analyte renders mobile a predetermined amount c * lapel lee 
analyte contained in the diagnostic agent. The two com- 
ponents migrate into the functional sector containing 
the solid'phase combination partner and compete 'or com- 

25 bination with the solid pnase c omp i n at i on p a r t n e r . If the 
proportion of analyte is high compared with tne '.a pel Led 
analyte, little Labelled analyte will be attached. If 
it is low, a great deal of labelled analyte will be 
attached. 

30 

The solid phase combination partner is housed as an un- 
attached component in a functional region in front z* t r. e 
solid phase functional region. The oncoming front s* 
solvent transports it into the solid phase functional 
35 region, where it Decomes attached. This solid pnase 
attachment is produced by combination systems of sic- 
logical affinity whicn are independent of tne comomatisn 
system of the analyte. A camoination -partner anicn is 
conjugated with biotin attaches itself to avidin attached 



- 10 - 

to tne Support. An immunoglooulin, sucn as IgS, as a 
combination -partner, is fixed via its ? ; component to 
support-att a c tied protein A of S. aureus, or is attaches 
b'v-'a suooort' -attached, nsn-genotyoi :a l antisssy, 

5 

As previously a escribed/ the analyte and the Laoeiies 
ana lyte compete , as constituents of the diagnostic agent, 
for the' 'attachments to the solid phase combination partner 
during the progress of the function. This competition 
* - -; 3 ;: ; ;n tanes s.ace .:a 't * i't -i t e's'sso;.ves s ; , * : 

= -ase::fioi-.at-or. : 3 ■ : - ? ' an: partly - - t - t - e s : . - : : - a 3 ? 
comoination partner «nicn has already Deen attacie: to 
the sotid phase. 

15 If two combination points of differing specificity are 
present in an analyte, several embodiments, conforming 
to the principle of sandwich immunoassay, of the aiagnostic 
agent are. conceivable. Tyo of these will also be i 1 1- 
lustrated below 1 : 

20 

If tne solid phase comoination partner is attaches 3 y 
cova len t- oonds or adsorptively to the supporting material 
of the solid. phase functional region, the analyte forms, 
*ith the labelled combination partner, a binary complex 

25 which mi.g rates together with the solvent into the soUo 
phase functional region and . reacts there with the -sc. 's 
phase combination partner, with the formation of a ternary 
complex, attached to the solid phase, which can be det- 
ected via the labelling of the first combination partner. 

3C The excess I ace I. en come: nation oar tne" ; s removes zy 
tne solvent into the subsequent functional region, :i; 
abso rp t i on zone , 

If trie solid onase comoination partner is present in a 
35 non-attached form in the diagnostic agent ana is'renoe-eo 
mooile by the solvent, the two reactants of tne anal/:; 
of biological affinity are housed in the functional regions 
in such a way tnat the analyte reacts simultaneously or 
successively withboth reactants and the resulting 



ternary complex tnen mi grates in:: the s o : ; . c ana's* 
functional region, wn-re, as a ! . 'eacy aescr. ioea aoove, *: 
becomes attached to the solid phase via a secona. systfn 
of biological affinity nr.::* i s i nceoenaen t tnat 
5 t.K analyte. 

In order to illustrate the embodiments 5 e s c r i be a a bo v e 
and further embodiments yhich conform to the immunometri: 
test principle, the principle of indirect antibody set- 

'2 • : : * 3 3 r E _ A :*^:;ne-.3:? . .?:-a^: : gei) - r . * ' : ' - • - 

••T.rcassay, sj^ia*/ tac.es I 3": 11 ; . . j s t - a t e *. - 
an exemplary manner t-e 5: s t .- • but : on ■ pf the comssne-.ts 
of the agen-t in the functional regions and, after the 
performance of the reaction, the composition of the solid 

15 phase complex, the amount of which is' a measure of the 
concentration of analytes in the sample. 
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It has been;.'f ounfl tnat a completely integrates :es: s:- ; c 
operating in aecorflance '«i.tn the principle of netercgeneoj 
immunoassay by means -of solid phase detection is not o^.y 
f-easible in principle/ but can / in addition, also oe 
evaluatec w i t n i n a period of Less than one hour, t e 
Quantification and the sensitivity of conventional RIAs 
or ELISAs being achieved. The detection of trace com- 
ponent* in' the range of 10~ 1 * fiol/liter has been made 
possible a ^, reaction times of less than 30 minutes, at 
':cm t ei»o * - a t - r * , t-e amount* of sample "ec- ,J *s: - - * " ; 
-IC*" 0 nci, ::r-!s:cn:^g / *3r example, a core*. * eg. 
Tne arrangements cescribed also enable tests r *;-e* 
sensitivity .requirements to be carried out, however. 
Standard curves over two to three decades were obtained 
when evaluation was carried out with the Sanoquell reflect 
ometer (made by Quelle). The chromatography time for 
the test element, including complete color development, 
is not more than 16 minutes. Evaluation can also be 
carried out visually. With HCG as analyte, the start 
■of the range of determination in an example using a 
glucose oxidase attached to a solid phase and a peroxidase 
label Ung was. 0.3 mg/ml (corresponding to 3 U/ 1 iter). 

In the example following, the application of the principle 
of the. compet i t i ve aouDle antibody test is presented as a 
concrete embodiment. In this test configuration, four 
components have to be reacted successively for tne det- 
ermination reaction and the separation stage, the re- 
action times and the concentrations of the reactant being 
critical values. T " e example s not to 2 e -ega-ied as 
limiting in any way,, but merely serves to illustrate tne 
subject of the invention furtner. 

Sxamp le 

Completely integrated en zy me- i ramunoc h em i : a I test strip 
for the detection of HCG by means of a built-in enromogen 
substrate system. 



1.1, Reagents 

1.1.1- HCG-perodi xase conjugate 

HCG having a specific activity asprsx. 3CC0 'J/ng -as 
obtained fro in Organon. Peroxidase from horseradish was 
obtained from Boehringer Mannheim (catalog no. 413,470). 
The hetero-bi f u n c t i ona L reagent N-f^ma leimi dobuty ry loxy- 
succinimide (GABS) was obtained from Behring Diagnostics 
and -as reacted tie HCG as sescibed by T 3 n : <nc-e e: 

a-,., 1 983, <n j.Ihsi. Vti. 62, ^23-*3^. 2 - : a ; b t i - : - a - * 
ny3P3cn.ar-;a« C S : g m a , catalog i=. I 6256) -as r-actec 
with peroxidase as described by King et al., 1978, in 
Biochemistry 17^, 1499-1506. A conjugate was prepared 
from the 6RBS-H CG and the i m i no t h i o L ane-pe r ox i das e as 
described by Tanimori et al. The crude conjugate was 
purified by gel chromatography over Ultrogel ACA 44 (LKB ) . 
The fraction in which about 1-2 peroxidase molecules were 
coupled per HCG molecule was used for the test. The con- 
jugate was diluted with Enzygnost XgE incubation medium 
made by 8 e h r i ngw e r x e , order no. OS 0, designated b r i - f '. y 
as incubation medium in the following text. 

1.1.2. An t i bod i es 

Antibodies against HCG were obtained by immunizing rabbits, 
and antibodies against radbit-IgG were obtained Dy 
immunizing goats. The IgG fractions were isolated 
from serum by ammonium sulfate precipitation and anion 
exchange chromatography, and were purified further sy 
•immunoaasorpt i on. The methods -sec are cescribea in t .-. e 
book "Immuno logi s che A roe i t smet noden" (Immunological 
working methods), Helmut ?rieme'., Editor, 1984, Gustav 
Fischer Verlag, Stuttgart. The anti-HCG antibody was 
finally diluted in the conjugate dilution buffer indicated 
above. 

1.1.3. Glucose oxidase 



Glucose oxidase from Asoergillus niger was obtainec as a 
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-Solution containing 300 U/mg (Serva, catalog no. 22,73?). 
The glucose oxidase -as finally diluted w i t n in:jsa:;;n 
meqiufli.f 

5 1.1.4. Glusoce ana tetramethyl benzidine 

<>-D-glucose ( and t e t rame t hy Ibenz i di ne hydrochloride were- 
obtained from Serva, catalog no. 22,720 and 35,926, 
resDectively. 

i.2. 0 'e:ara:::- z* ~~- age-it 

The she.et-li ke ,func:ioni I regions were prepared as follows 

15 The mobile phase application zone was prepared. by cutting, 
to dimensions of 20 x 6 mm, a fabric sponge cloth. made 
by Kalle; this is a synthetic sponge of regenerated 
cellulose which has been compressed in a dry state. It 
was impregnated with a solution of 50 mg of glucose and 

20 0.75 mg of t et rane t hy Ibenz i d i ne hydrochloride per ml of 
water, and was dried in a stream of air. 

The conjugate, the anti-HCG antibody and glucose oxidase 
C5 ul of each at 25 ul/ml, 100 ul/ml and 0.1 mg/il, r-s- 
25 pectivel'y) were applied behind one another, at uniform 

distance, to a 45 x 5 mm piece of JIN no. 1 paper CMacnerey 
& Nagel), and were dried in the air. 

A piece measuring 5 x 5 mm of Schleicher & Schull no. 
30 597 paper -as coatee in a : ova; en; manner wi:n a - : : aoo * : 
IgG-antibody as the solid phase zone. This was effected 
by coupling the anvbbcy with the paper, whic.n .i a d 
activated witn cyanogen bromide, as descriDed oy Car** 
et al., 1979, Meth . Enzymo logy , volume 68, 441-442. 

35 

A 20 x 5 mm piece of Schleicher £ ScnuU no. 2668/8 oaoer 
was used as the absorption zone. 



The -four pieces of paper, a 0.5 - 1 mm over. as 

behind one another, were f i x e a on a firm substrate o y 
means of double-sided adhesive tape CTesaoana maae oy 
Seiersdorf), so tnat a test strip 5 mm wipe was 'c-mes. 

1.3. Performance of the test 

The test was carried out in each case by applying 200 
of an HC6 dilution in incubation medium to the * a 2 r - : . 

1.;. SesuLts 

The chromatographi c development of the test element and 
the self-actuating color development were complete after 
15 minutes at room temperature, and evaluation could be 
carried out either visually or by means of a r e f I e c t ome t e r 



The following values were obtained when evaluating the 
solid phase zone (no. 597 paper) with the Sanoquell' 
blood glucose evaluation apparatus made by Quelle: 



HCG 


concentration 




Measured va lues 






CU/liter) 




(rag of g lucose per o I 


of 








blood) 






0-3 . ' 




107 






3 




117 






30 




95 






300 




70 






3000 




0 




The 


following values were 


ootaineo with the same test 


s : - 


usin 


g trie Rapima: urine :e 


s 


t st.-:o evaluation apoaratj 


s 


made 


by Beh r i ngw erite : 
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HCG concent r,a: • on 


1 


fleasurea values 


(U/lrter) 


! 


CBIT) 






76 


3 




76 


30 




94 


'"3'QO' ' 1 




119 


3000 

■ 




135 


"ie :»s: st'^: assen: ./ sn 




iere : a.i a . s: ; * a z ~ ; ° z 


if tne glucose :x • :asc anc 


tne 


an:: -HCG an:i:c:y are 


located in the same zone. 


The 


test stri D/ which is cor 


respond! ngLy ' shorter, then 


has 


a test time of aporox. 


1.0 Minutes. '. 
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Pat ent Claims 

1. An analytical agent for the detection op :e:ers:r,a: i 
of a component of a combination pair having biological 
affinity Canal yte) in a fluid, composes of several- sneet- 
like zones which are arranged behind one another an: are 

in adsorbent contact with one another through t^eir ecges, 
containing a mobile phase application zone (MPAZ) at one 
end of the agent and an adsorption zone (AZ) at the otner 
end and also further adsorptive zones situated iiter- 
m e c i a t e ; . y *. n j n : c n reactants : a o a b I e of inte'asvc.S/ 
z* ric'wsg: :a; a'* ; - , .' i ty / w i 1 1 t >i e a n a y : • are ar-a-gec 
such a way that -reactants capable of reacting witn one 
another are present, separated spacially, wherein 

a) a reactant is fixed to the solid phase zone CSPZ) 
by means of covalent bonds or adsorptively c*r 
via an interaction of biological affinity in a 
zone which is located between the MPAZ and AZ 

and is in contact with the AZ, or becomes attached 
in a reaction which takes place in the agent 
through a further reactant which is fixed in the 
SPZ by covalent bonds or adsorptively or via an 
interaction of biological affinity, 

b) a further labelled reactant (conjugate) is 
located, unattached, in a zone between Me M P a z 

and the SPZ, and 

c) the analyte application zone is the MPAZ or a 
zone between MPAZ and AZ. 

2. A sheet-like diagnostic agent as claimed in claim 1 
for the detection, of two or more analytes each of which has 
one or more attachment points of biological a f f : . *?, wi::n 
contains, per analyte, a spacially separated solid pnase 
zone which is provided with combination partners attaches 
to the support and specific for the particular analyte, anc 
in which agent the analytes are detected separately. 

3. An agent as claimed in claim 1 or 2, wherein trie 
MPAZ nas the function of a volume metering element ani 
releases to the subsequent zones at least sufficient ?3-ji3 
for the liquid, controlled by capillary, forces, to reacr. 
the end of t he AZ . 
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4. An a/gent as :Laimefl in one o* claims 1 :c 3, 

wherein the MPAZ is a plastic sponge or a particulate 
Layer which is composed of hydroonilic polymers anc wni:- 
cah, 'if appropriate, contain chemicals. Duffer sub- 
stances or other substances required for the test. 
5^ An agent as claimed in one of claims 1 to 4 , 

wherein the sample application zone retains blood cells. 
6. ' ' *'An 'agent as claimed in one of claims 1 to 5, 
wherein the^sample application zone is laminated onto 

one -f -ne sneet-li<e zones o* tn- c h r :na t o 3 r a o n ; ng 

section of tie agent arc is in a =s o ro t : v e c c n t a c t • ' : 
th.is zone. 

7 ; • An agent as claimed in one of claims 1 to 6, 
herein all or some of the reagents required for the 
detection of'-the labelling are present in one or more of 
the sheet-like zones of the agent or in a zone -hich is 
laminated onto one of the sheet-Like zones of the 
chromatography section of the agent and is in adsorptive 
contact yith <this zone. 

8, a process using an agent as claimed in one of 

claims 1 to 7, wherein the reactants present in the agent 
are in-a dehydrated form and are rehydrated or solvates 
by the liquids fed to the agent. 

9_ The process as claimed in claim 8, using an agent 

according to one of claims 1 to 7, -herein, after the 
liquid sample containing the analyte has been fed to 
the HPAZ or after the sample has been fed to a sample 
application zone and a mobile phase has been fed to tne 
HPAZ, the liquid reaches the end of the AZ, under the 
control of capillary f c r : e s , an: reactions oet-een -e- 
actants contained in the agent and the analyte are there- 
by set in operation, and, after the labelling which is 
not specifically attached to the solid 2hase has been 
removed c h roma 1 6g r a p n i c a I I y , the amount of tne Laoell^g 
in the solid phase zone, -hich is a measure of the analyte 
concentration in the sample, is oetermined. 
10. The process as claimed in claim 3 or 9, using an 

agent as claimed in one of claims 1 to 7, -nerein tne 
reactions taking-place in the agent are based on tne 
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principles of imuiuno Logi cat oetection reactions/ c* 
p e t i t i v e immunoraetric or sandwich immunoassay or p f i - - 
direct antibody detection by means of a Labelled ar.'ti- 
body or of antibody detection by means of a : a o e 1 1 e s 
antigen. 

11. The process as claimed in one of claims 8, 9 or 
10/ using an agent as claimed in one of claims 1 to 7, 
wherein the labelling agent is a fluorophor which is 
detected or measured directly or is detected or teasj'?: 
after :-ie a c c i : i o n c f a reagent oresen: in tie 'age**:/ z - 
a f'.uorosnor *.ni:n is cetecreo or measurec cirect.y z * 
after the addition of a further reagent is formed from 
the labelling agent by the addition of a reagent present 
in the agent. 

12. The process as claimed in one of claims 8 to 10/ 
using an agent as claimed in one of claims 1 to 7, 
wherein the labelling agent is a compound which can be 
excited to give c he mi luminescence/ it being possible to 
detect or measure chemi luminescence after the addition 
of a reagent present in the agent. 

13. The process as claimed in claims 8/ 9 or 10/ 
using an agent as claimed in one of claims 1 to 7 / 
wherein the labelling agent is an enzyme the activity of 
which is determined with the aid of a reagent present in 
the agent, , 
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Abstract o f t h e disclosure 
Sheet -jilte diagnostic agent 

A solid diagnostic agent for the quantitative determination 

of substance V of biological affinity in biologies. *.- =3 

is z e s cr-.i o e d . A : - : : e s s is also.oescr'oes in • - : ; - : - * 

oioiogical fluid is orought into contact * i : n a sse:; ' ' : 

functional sector of the agent, the fluid migrates . througn 

several functional sectors situated beside one another 

and containing suitable reagent components, and one or 

■ore substances of biological affinity are detected in 

such functional sectors *hich contains (sic), for. each substance 

to be detected, at least one combination partner of 

biological affinity, attached to, a solid prrase. 



